The Leg 76 discovery of Callovian sediments lying above the oldest Atlantic oceanic crust allows us to more closely compare the Central Atlantic with the Mesozoic Ligurian Tethys. As a matter of fact, during the Late Jurassic and Early Cretaceous, both the young Central Atlantic Ocean and the Ligurian Tethys were segments of the Mesozoic Tethys Ocean lying between Laurasia and Gondwana and linked by the Gibraltar-Maghreb-Sicilia transform zone. If we assume that the Apulian-Adriatic continental bloc (or Adria) was then a northern promontory of Africa, then the predrift and early drift evolutions of both these oceanic segments must have been roughly the same: their kinematic evolution was governed by the east-west left-lateral motion of Gondwana (including Africa and Adria) relative to Laurasia (including North America, Iberia, and Europe), at least before the middle Cretaceous (=100 Ma). By the middle Cretaceous, opening of the North Atlantic Ocean led to a drastic change of the relative motions between Africa-Adria and Europe-Iberia. From this time on, closure of the Ligurian segment of the Tethys began, whereas the Central Atlantic went on spreading.
INTRODUCTION
Mesozoic oceans had many fates: some (e.g., the Atlantic Ocean), are still expanding, whereas the major part of the Mesozoic Tethys disappeared, with only relics of oceanic and marginal continental basements and sediments being now included in Alpine folded belts.
Accordingly, when reconstructing the geological evolution of both oceans, the nature, quality, and amount of available information are quite variable. Therefore, the ways of reasoning as well as the degree of reliability of reconstructions and models of both oceans are hardly comparable. For example, the drifting history of the Atlantic Ocean can be deduced from its magnetic-anomaly pattern, whereas comparable anomalies in the Tethys have been completely disrupted and even rubbed out by later events. Also the methods of study are different; sediments are well-preserved in the Atlantic Ocean, but they are known only through scarce, widely dispersed, and extremely expensive drill holes, between which only seismic profiles allow interpolations. On the other hand, Tethyan sediments are diagenized, folded, and even metamorphosed; but the Alpine ranges may exhibit extensive, beautiful outcrops where, equipped with only mountain boots and perhaps a rope, we can observe and repeatedly study basement rocks, sediments, their lateral variations and intervening unconformities, and much more. Thus easy access and size of the outcrops may well balance the disturbing effects of Alpine folding and Sheridan, R. E., Gradstein, F. M., et al., Init. Repts. DSDP, 76 : Washington (U.S. Govt. Printing Office). even metamorphism. Indeed, the increasing knowledge of present-day oceans has improved our understanding of the geological history of vanished oceans and resulting folded belts; likewise, data and models derived from the latter are useful to the understanding of undeformed oceans and of their history.
As will be shown later, the Mesozoic Central Atlantic and the Ligurian Tethys were "twin oceans," which came into existence nearly at the same time and in the same way. The purpose of this paper is to show how facts and models derived from studying one of these oceans may help in understanding the other.
ATLANTIC AND TETHYS
The folded belts of the Alps, Corsica, and the Apennines ( Fig. 1) are derived from a now-disappeared small ocean and from its European and Apulian-Adriatic continental margins. This narrow ocean is named Piemont-Ligurian or, more simply, Ligurian, which, in fact, is a segment of a much more extensive ocean, namely, the Mesozoic Tethys.
Mesozoic Tethys
Between Laurasia to the north and Gondwana to the south, an earlier Paleozoic to Triassic ocean existed prior to the development of the Mesozoic Tethys. Following a modern, simple terminology (Laubscher and Bernoulli, 1977; Bernoulli and Lemoine, 1980) , this Paleozoic and Triassic ocean is called Paleotethys, to distinguish it from the middle and late Mesozoic Tethys. According to modern global tectonics, the continents (at least those now known) were welded together at the end of the Paleozoic into a single supercontinent called Pangea, whereas much of the former Paleotethys had already disappeared by subduction or other processes along the so-called "Indosinian suture" (Hsü and Bernoulli, 1978) . During the Mesozoic, the Tethys was a more or less latitudinal oceanic belt lying between the Laurasian and the Gondwanian continents (Figs. 2 and 3). To the east of the Apulian-Adriatic continental block (also called Apulia, or Adriá), this ocean opened across or along remnants of the Paleotethys, such remnants being very probably associated with continental-crust blocks derived from the northern margin of Gondwana (Jenkyns, 1980; Sengör, 1979; Bernoulli and Lemoine, 1980) . West of Adria, on the contrary, the opening up of the Mesozoic Tethys occurred across Pangea, and with this event the breakup of this megacontinent started.
Mesozoic Breakup of Pangea: Atlantic Break Versus Tethys Break
The following discussion is restricted to that part of the Tethyan ocean born in the heart of Pangea, i.e., to the Tethys west of Adria.
In fact, the breakup of Pangea initially resulted from the birth and opening up of a network of intraconti- Reassembly of the continents in the late Triassic, after Smith and Briden, 1977.) nental breaks. Leaving aside those that delineated the Indian, Australian, and Antarctic minor continental blocks, let us considerer now those breaks that appeared during the Mesozoic and gave birth to the four major continents, namely, North America, Eurasia, South America, and Africa. As shown on Fig. 2 , there are two main, grossly perpendicular, lines of disruption-a latitudinal Tethys break, and a meridian Atlantic break, having in common a Central Atlantic segment. Two different kinematic systems acted successively:
1) The opening of the Tethyan system led to the partition of Pangea into two major continents, Laurasia and Gondwana. This event started during the Early or Middle Jurassic with a left-lateral, latitudinal relative motion of Africa (at that time still welded to South America) with respect to Eurasia (still welded to North America).
2) Rifting and opening of the Atlantic system occurred with a northward progradation: successive openings of the South Atlantic in the Early Cretaceous, of the North Atlantic in the Late Cretaceous, and of the Norwegian sea in the Tertiary. This process led to the progressive individualization of the four major continents.
As we shall see further on, both mechanisms exerted an influence on the fate of the Ligurian Tethys and consequently on the structural history of the Alps.
Central Atlantic and Ligurian Tethys
As already discussed, the Central Atlantic started its evolution as a mere segment of the Tethyan system and became part of the Atlantic system in the middle Cretaceous. As a matter of fact the northward progradation of the opening of the Atlantic Ocean reached the North Atlantic sector in the middle Cretaceous (around 95 or 100 Ma), an event that drastically changed relative motions along the Africa-Europe (-Iberia) boundary. With this event, the closure of the Ligurian Tethys began, whereas spreading in the Atlantic continued.
As a consequence of the zigzag path of the Tethys break to the west of Adria, four Tethyan segments can be recognized ( Fig. 3 ): a Caribbean Tethys (more or less a transform zone), an Atlantic Tethys, a Gibraltar -Maghreb-Sicilia transform zone (left-lateral), and a Ligurian Tethys. In such a model, which seems to apply only to the Late Jurassic-Early Cretaceous, both the Central Atlantic and the Ligurian Tethys are commonly represented with comparable shapes (e.g., Laubscher and Bernoulli, 1977; Bernoulli and Lemoine, 1980) . Moreover, assuming the working hypothesis that Adria was promontory of Africa, these oceanic segments appear to have been bounded by the same major continental blocks; one may therefore expect similar evolutions of both oceans, at least preceding 100 Ma.
MESOZOIC EVOLUTION OF THE LIGURIAN TETHYS: A SUMMARY
The paleotectonic evolution of a now-disappeared ocean can be reconstructed in different ways, namely, (1) by use of geological field data from the corresponding folded belts (here, the Alps, Corsica, and the Apen- nines), which can generate environmental and paleotectonic reconstructions, and (2) by global tectonic reconstruction of the relative locations and motions of the surrounding continents. Of course, both approaches complement each other and must therefore be considered.
Stratigraphic-Sedimentary Data: Evidence for Rifting and Drifting
When considering the Mesozoic sedimentary series in the Alps, in Corsica, and in the Apennines, two main sequences can be distinguished.
(1) The continental margin sedimentary series unconformably lie above a Variscan or older basement; they exhibit as a first approximation a relatively simple evolution from shallow-water marine platform carbonate deposition (mainly Triassic) up to more or less wide-spread hemipelagic sedimentation. This hemipelagic sedimentation began at some places in the late Liassic, elsewhere in the Middle Jurassic, and prevailed, with the exception of some restricted areas, from the earliest Late Jurassic onward. The general (Liassic) passage from shallow-water to pelagic sedimentation corresponds to a phase of sedimentary block faulting leading to differentiation among subsiding basins with pelagic-hemipelagic sedimentation and shallow-water shoals or even emerged areas.
(2) The oceanic sedimentary series, that is, those laid down over the oceanic seafloor (ophiolites), are of pelagic character, and began to be deposited during the earliest Late Jurassic (Oxfordian) (Zia, 1955; de Wever and Caby, 1981) , even possibly during the latest Middle Jurassic (Callovian).
Consequently, the first appearance of a true oceanic (i.e., ophiolitic) crust in the Ligurian domain seems to have occurred approximately in the Middle Jurassic (Bathonian or Callovian?). This age is consistent with that of maximum extension of pelagic sedimentation upon both continental margins; however, the collapse of these margins did not occur strictly simultaneously on both sides of the Ligurian Ocean.
Late Cretaceous sediments of both types of series bear the mark of a different tectonic regime (e.g., molassic "Gosau beds" in the eastern Alps; flysch deposits in much of the paleogeographic domains of the Alps and of the Apennines). These facts are consistent with field data (e.g., Upper Cretaceous beds lying unconformably upon older, folded, and even thrusted, terranes), which bear evidence of the beginning of compressional folding in some parts of the Alps and the Apennines.
This first approach thus leads to the adoption, for further discussion, of the following evolutionary frame: 0) late Variscan events (e.g., formation of grabens filled with Permo-Carboniferous molassic deposits); 1) Triassic: "prerifting" period, but with some features of rifting (see the discussion that follows); 2) Liassic: "true" rifting, but without preliminary doming (no emersion along the embryonic continental margins);
3) Middle-Late Jurassic: beginning of ocean spreading, subsidence of continental margins; continuation of spreading during at least part of the Early Cretaceous; and 4) Late Cretaceous: closure of the oceanic area.
Global Tectonic Data: Adria as an African Promontory?
The Jurassic Ligurian Tethys was contained between two continental blocks, namely, (1) Adria, whose connections and kinematic relations with Africa are dis-cussed later, and (2) Europe, which at that time was welded to Iberia (Cretaceous separation) and to Corsica-Sardinia (Tertiary separation).
The magnetic anomalies in the Atlantic Ocean enable us to reconstruct the motions of Africa relative to Europe ( Fig. 4 ). However, reconstruction of the Ligurian Tethys also depends on possible motions of Adria relative to Africa: only if Adria was part of Africa during its Mesozoic history, can the kinematic evolution of the Ligurian Ocean be deciphered.
In fact, recent critical reviews of paleomagnetic data concerning Adria (Channel et al., 1979; d'Argenio et al., 1980; Lowrie, 1980) conclude that there has been no significant rotation-or, at most, little rotation-of Adria relative to Africa. As will be seen later, field evidence appears to be consistent with this conclusion. Beside a certain amount of displacement, which may have occurred during the Late Cretaceous or the Tertiary compressional events, Adria may have been, at least during the Jurassic, a promontory of Africa (Fig. 5 ). But this is, of course, nothing but a hypothesis.
If we adopt this hypothesis, the motion of Africa-Adria relative to Europe implies Late Jurassic-Early Cretaceous opening and spreading of the Ligurian Ocean, a conclusion that is consistent with the earlier mentioned stratigraphic, sedimentological, and paleotectonic data.
Nevertheless, at this state of our reasoning, both shape and width of the Ligurian Ocean remain unknown; they depend on the shape of the western flank of Adria, that is, on the path of the initial break. As a matter of fact, this flank has been deformed or obliterated by subsequent tectonic events, namely, by the Alpine collisional deformations as well as by the still-later formation of the young Mediterranean back-arc basins (e.g., the Tyrrhenian Basin). To solve this problem, other lines of evidence originating from field research both in the Alps and in the Apennines must be taken into consideration.
Liassic Rift Structures, Their Directions in the Alps and the Apennines, and Their Relations to the Ligurian Rhombochasm
Spectacular examples of Liassic synsedimentary block faulting have been described both along the European margin (western Alps and their Cévennes foreland: de Graciansky et al., 1979 Lemoine et al., 1981; Lemoine, in press) and in the Adria margin (southern Alps: Bernoulli et al., 1979; d'Argenio et al., 1980; Castellarin et al., 1978) . After the Triassic events (see the following discussion), the Liassic rifting gave birth to a system of synsedimentary horsts and grabens, among which tilted blocks bounded by inclined (listric?) normal faults are rather frequent (e.g., see Gaetani, 1975; Lemoine et al., 1981) . Most of these Liassic faults reworked into thrust faults or strike-slip faults during the Tertiary orogeny; at certain places, however, they remained rather well-preserved (southern Alps; foreland and external zone of the western Alps: Fig. 6 ). In such places, these Liassic faults can be either actually observed in the field or at least reconstructed from field evidence; their directions can sometimes be mapped ( Fig. 6 ).
Examples such as the Celtic-North Biscay margin (Montadert et al., 1979) or the Gulf of Suez (Garfunkel and Bartov, 1977) suggest that the mean trend or the rifting-originated structures (elongation of main horsts and grabens, listric faults that bound tilted blocks) may be more or less parallel to the intracontinental break, that is, to the ocean continent boundary.
If we accept this postulate, some consequences can be deduced regarding both the motions of Adria and the shape of the Ligurian Tethys. As a matter of fact, both in the western Alps (European margin) and in the southern Alps (Adria margin), the preserved Liassic rift directions follow almost the same northeast to north-northeast trend. As a consequence, (1) a significant (more than 20-30°) rotation of Adria relative to Europe seems unlikely;
(2) the initial Ligurian-Tethys break was very likely orientated northeast to north-northeast with respect to Europe; and (3) the "Ligurian rhombochasm model" can be adopted as a first approximation. Such a highly simplified rhomb-shaped oceanic area (Figs. 3 and 5) appears to have been bounded in the Jurassic (1) by two passive margins, the Adriatic one to the southeast and the European one to the northwest, and (2) by two transform margins, the Gibraltar strike-slip zone to the south and the hypothetical North-Penninic strike-slip zone to the north (e.g., see Kelts, 1981) . But this scheme is oversimplified, and needs to be complicated by introducing transform faults cutting both passive margins as well as the ocean-crust area (Bourbon et al., 1977; Lemoine, 1980) . Let us point out, for instance, that the first Tethyan "oceanic" sediments were often laid down directly upon a serpentinic or gabbroic basement, or upon ophiolitic breccias (Fig. 7 ) similar to those encountered along recent oceanic fracture zones.
CENTRAL ATLANTIC DATA
Assuming, as a working hypothesis, that at least in the Jurassic Adria was a promontory of Africa, we may suggest that rifting and early drifting stages were more or less analogous and coeval in both the Central Atlantic and the Ligurian Tethys. A detailed comparison, how-
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In the North Atlantic-Biscay system, the occurrence of "starved margins" (at least in the Iberian and North Biscay sectors) allows both synrift sediments and structures to be drilled and reconstructed. In contrast, the Central Atlantic continental margin sediments are much thicker: there, the deepest sediments and structures are in most cases beyond the reach of drilling, and interpretation of seismic profiles is difficult.
On both margins of the Central Atlantic, only a limited number of drill holes (e.g., see Manspeizer et al., 1978; Grow and Sheridan, 1980) provide some information on Triassic and Jurassic beds; other information comes from the neighboring land areas (Manspeizer et al., 1978; Lancelot and Winterer, 1980) . All this information suggests that rifting occurred during the Triassic (at least the Late Triassic) and Liassic (at least the early Liassic).
In the deep ocean, the Jurassic crust has been reached in very few DSDP drill holes (100, 105, 534) ; it is only Leg 76 results (this volume) that have led to the discovery of the oldest, or nearly oldest, Central Atlantic oceanic crust and, accordingly, to the reinterpretation of the ages of the Jurassic magnetic anomalies. From these results, one may wonder whether a 180-m.y. (late Liassic) birth of the Central Atlantic oceanic crust can be ruled out, except perhaps for the inferred oldest crust concealed below thick sediments of the North American East Coast rise and slope.
From this information, and especially from stratigraphic data, it appears rather likely that in the Central Atlantic drifting started 150 or 160 Ma (Bathonian-Callovian), subsequently to rifting during the late Triassic and Liassic.
COMPARISON AND DISCUSSION
The time scale of the early evolution of the Ligurian Tethys described earlier can now be compared with that of the Central Atlantic (Table 1) . It must be remembered that some of the data used to establish this Tethyan time scale derive from the stratigraphic paleotectonic study of the Alps, of Corsica, and of the Apennines; Rifting and/or prerift others are deduced from Central Atlantic data, particularly from the magnetic anomalies that allow kinematics of the surrounding continental blocks to be reconstructed. These latter data were used mainly to support the former ones derived from stratigraphic and tectonic research in the folded belts. In this table, time limits, as well as a definition of what is rifting, appear to be somewhat fuzzy. In fact, for a simple, clear-cut model of margin evolution, the onset of the rifting period should be known as well as its transition into the drifting period. Definition of these critical moments is, however, extremely difficult. Even should sufficient geological data be available, natural events are more complicated than usually recognized, and have a perverse tendency to eschew rigid man-made frames.
Triassic-Liassic Rifting Versus Liassic Rifting Alone
Definition of the nature of rifting and of the time of its onset varies widely from one area to the other and also from author to author.
In the Central Atlantic, available data generally come from the surrounding land areas and from some neighboring offshore basins, for example, from the eastern part of North America (south of Newfoundland) and from the western part of Africa (north of Cape Verde). There, late Triassic and Early Jurassic rocks obviously bear witness to distensional events: synsedimentary infilling of grabens, emplacement of both volcanic flows and hypo volcanic dykes and sills (May, 1971; Van Houten, 1977; Manspeizer et al., 1978) . Similar events also occurred in the middle-late Liassic (e.g., in the Moroccan High Atlas); volcanic activity, however, faded out. These events may be seen in the frame of a phase of Triassic-Liassic rifting preceding the opening up of the Central Atlantic (e.g., see Roberts and Caston, 1975; Van Houten, 1977; Lancelot and Winterer, 1980; Grow and Sheridan, 1980) . Around the Ligurian Tethys, Triassic and Jurassic deposits in the Alps and in the Apennines, and their possible relation to rifting, must be interpreted somewhat differently. In fact, what is first noticed is a sharp contrast between Triassic and Liassic sedimentary environments: platform carbonates (mainly marine) prevailed during the Triassic, whereas the dawn of the Liassic marks the disintegration of the former carbonate platform, giving birth to a system of marine basins and of marine or emergent shoals as a result of synsedimentary block faulting (Bernoulli and Jenkyns, 1974) . This Liassic faulting often resulted in synsedimentary tilted blocks bounded by probably listric normal faults (Fig. 6 ) (see de Graciansky et al., 1979; Bally et al., 1981) . Both tectonic style and sedimentary features of the Liassic Tethyan rifting appear to fit models of passive continental margins derived from the study of present-day oceans.
An especially close comparison has been worked out (de Graciansky et al., 1979) between the European Tethyan margin (Liassic rifting) and the starved margins of the eastern side of the North Atlantic (Iberian and North Biscay passive margins: Early Cretaceous rifting). In the latter margins, a distinction has been pro-posed between synrift and prerift formations (Montadert et al., 1979) , which boils down to taking the acoustic basement as a boundary; this boundary corresponds to events related to the collapsing or tilting of the nowobservable crustal blocks from earlier, in fact, poorly known, events. But the question arises whether these "earlier" events can rightly be termed "prerift." In fact, as an example, both the Triassic and the Jurassic rocks of Portugal provide evidence for distensional events during this so-called "prerift" period.
Returning to the Ligurian sector, it appears obvious that the Triassic epoch (Fig. 8) , even if dominated by platform carbonate deposition, was nevertheless a period also dominated by distensional tectonics. This factor is evidenced by (1) important variations in subsidence rates of the platform carbonate series, (2) middle Triassic or late Triassic development of small episodic hemipelagic basins in the heart of, or between, these platforms, and (3) local volcanic activity in the middle Triassic (southern Alps 2 ) or in the late Triassic (western Alps). Taken together, these facts have led certain authors to speak of a "middle Triassic aborted rifting" (Bechstàdt et al., 1978) , whereas others invoke "Triassic seaways" which did not coincide with the Liassic Tethys break (Scandone, 1975 ; see also Argyriadis et al., 1980; Winterer and Bosellini, 1981) .
Whatever the case, it must be emphasized that neither Triassic nor Liassic doming occurred before the opening of the Ligurian Tethys. On the contrary, the Liassic rifting, prior to any appearance of oceanic crust, initiated oceanic-water circulation as a result of block faulting coupled with a certain amount of subsidence.
Thus it appears that when regarding the onset of rifting, the Ligurian model does not exactly fit with the Central Atlantic events. This may result from an actual difference in evolution, but also from scarcity of reliable data in both areas.
To conclude, distensional tectonics obviously acted as early as the Triassic over a very broad part of Pangea and lasted up the middle to late Liassic at least; moreover, the onset of actual rifting may have been diachronous. Nevertheless, Tethyan data strongly suggest that a significant geodynamic change took place with the dawn of the Liassic.
Transition from Rifting to Drifting
In the Central Atlantic and in the Ligurian Tethys, the time of the beginning of drifting, that is, of the first appearance of oceanic crust, must be derived from different lines of evidence that sometimes give contradictory results. Besides indirect, disputable evidence (time of collapse of continental margins, time of beginning of free oceanic-water circulation), direct evidence may be derived both from radiometric dating of the oceanic (ophiolitic) crust, and from paleontological dating of the first sediments deposited upon this crust.
As the writer sees it, the presence of shoshonitic rocks in middle Triassic volcanites of the southern Alps cannot be taken as a final argument for calc-alkaline magmatism, even less for a Triassic subduction (Castellarin et al., 1979) , because shoshonites may also occur associated with continental tholeiitic volcanites linked with the breakup of Pangea (e.g., Tuli shoshonites in South Africa, Cox, 1972) . Jansa et al., 1980; Bernoulli and Lemoine, 1980 Radiometric ages of ophiolites in the Alps, in Corsica, and in the Apennines are difficult to interpret, because they are dispersed from the Liassic up to the Late Cretaceous. Before any discussion, more data are needed. Nevertheless, at the present stage of our knowledge, dating the oldest Ligurian oceanic crust as late Liassic cannot be definitely ruled out, even if it contradicts stratigraphic data.
Biostratigraphical data show us that the oldest earliest known deposits covering the Central Atlantic oceanic crust are Callovian (Site 534 report, this volume).
In the Ligurian Tethys (Fig. 7) , ophiolites are overlain first by undated ophicalcitic breccias, and then by pelagic sediments, which at some places have been dated by means of microfossils: (1) radiolarian cherts, of the late Oxfordian-early Kimmeridgian (de Wever and Caby, 1981); (2) pelagic limestones of the Tithonian-Berriasian (Zia, 1955) ; and (3) pelagic limestones and shales of the early Cretaceous; the latter may directly overlay ophiolitic pillow lavas, which may suggest either continuation of spreading of oceanic crust up to the Early Cretaceous, or deposition upon a rugged oceanic basement. In fact, paleontological evidence points toward deposition in the Oxfordian (possibly the Callovian, as far as the undated ophiolitic breccias are considered) for the oldest sediments, which suggests that the Ligurian oceanic crust was not older than Callovian or Bathonian. Nevertheless, there is much yet to discover, because Alpine "oceanic" sediments are very often metamor-phosed and strongly folded, and, in any case, practically devoid of fossils. Moreover, a significant part of the Ligurian oceanic crust has been subducted or eroded away.
Collapse of Tethyan Continental Margins
It is generally observed that a regional subsidence of the continental margins more or less coincides with the beginning of drift, that is, with the earliest appearance of an oceanic bottom (cf., Falvey, 1974) .
Again, Alpine data do not fit a simple model. At first glance, an asymmetry appears between both margins: both the end of rifting and the onset of regional subsidence occurred in the Domerian-Toarcian (approx. 180 Ma) in the Adria margin, and only later (Bathonian-Callovian, approx. 150-160 Ma) in the European margin. Moreover, a closer examination shows that block faulting did not end at the same time everywhere in a given margin. A clear-cut time limit cannot therefore be established. As stressed by Winterer and Bosellini (1981) , "it may be that in close-up view the broad picture of a passive margin seen on seismic records is lost in the welter of local complexities, or perhaps that the broad seismic picture is an oversimplification of reality."
Additionally, in the northern part of the Ligurian Tethys and close to a probable "North-Penninic transform zone," closely-spaced transform faulting may have been responsible for local complications (causing exceptions to the general rule) and possibly also for the pre-mature birth of small local pull-apart basins with ophiolitic bottoms, and for the delayed submergence of certain horsts.
CONCLUSION
If Adria was a mere northern promontory of Africa, at least in Jurassic times, the Central Atlantic and the Ligurian Tethys were kinematically linked, and their tectonic-sedimentary evolutions may therefore be directly compared with each other. As a matter of fact, in most cases such comparison of data yields a fairly good agreement, although discrepancies are noted.
In predrift times, the Central Atlantic and Ligurian areas show some differences in paleotectonic evolution. Tensional tectonic events occurred as early as the Triassic along both segments of the future, Jurassic Tethys break.
In the Ligurian sector, a new element was added to the picture when Liassic rifting began. In this area, there was no uplifting ("doming") before or during rifting; on the contrary, transition from the Triassic "abortedrifting" stage to the Liassic rifting s. str. period led to an increased collapse of the margins-in-being, at least of some grabens, enhancing free oceanic-water circulation. This seems to have permitted the start of a westward "reconquest" (Aubouin et al., 1977) by open-marine waters, from the eastern Tethys toward the eastern Central Atlantic, as a forerunner of actual drifting. Another feature of Liassic rifting in the Ligurian sector may have been the occurrence of tilted blocks bound by mainly ocean ward-inclined normal faults, suggesting stretching of the continental crust.
Based on biostratigraphical data, the transition from rifting to drifting appears to have occurred approximately at the same time both in the Central Atlantic and in the Ligurian Tethys. Site 534 results (this volume) and the discovery of a surprisingly well-preserved radiolarian fauna in highly metamorphosed radiolarian cherts of the western Alps (de Wever and Caby, 1981) , indicate a concordant Bathonian or Callovian age for the oceanic opening both in the Central Atlantic and in the Ligurian Tethys. Nevertheless, indirect, preliminary evidence suggests that at some places oceanic crust may have been formed somewhat earlier, both in the western Central Atlantic (close to the North American East Coast), and in minor parts of the Ligurian Tethys. These questions, however, obviously require further research.
